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DEVELOPMENT OF CLIMATE CHANGE INFORMATION DATABASE AND ITS 
USE IN CIVIC CONSCIOUSNESS ENLIGHTENMENT 
 
MOTOHIRO HONMA (1), YURI MICHIHIRO (2), YASUSHI SUZUKI (1), YOSHINOBU 
SATO (1) 
(1): Disaster Prevention Research Institute, Kyoto University, Japan 
(2): Kansai Branch Office, Japan Weather Association, Japan 
 
The Climate Change Information Database was developed to provide a quick method of 
accessing the outputs from Global Climate Models (GCMs). Data resolution is unified within the 
database using the same 80 km mesh, enabling an easy comparison of the climate change value 
between different models and the estimation of uncertainty of GCM outputs. Citizens were shown 
a summary of this database, and their ability to understand the information presented to them was 
measured using an internet questionnaire survey. As a result of analysis, it was considered that 
(1) citizens should be shown monitoring results of climate change to promote understanding of 
past climate change; and (2) citizens should be educated in relation to possible future climate 
change (even though effects are not presently noticeable), so that they recognize the need for 
adaptive measures to ameliorate the effects of climate change. 
 
INTORDUCTION  
 
Global Climate Model (GCM) outputs such as Coupled Model Intercomparison Project Phase 3 
(CMIP3) are available via network access to the PCMDI web site. Meteorological researchers are 
familiar with the usage of such GCM data, but researchers from other disciplines such as 
agriculture and civil engineering, and the public, are not familiar with such data. However, some 
difficulties in using these data exist, such as (1) the need to download enormous quantities of data, 
and (2) the need to understand GCM methodologies, parameters, and grids. 
 
In order to provide a quick way to access GCM data, a Climate Change Information Database 
was developed. The purpose of the database is to bridge the gap between the users of such a 
database and meteorological specialists, and to facilitate understanding of climate changes in the 
general public. The resolution of the data is unified, and climate change amounts or factors for 
each meteorological element are provided from the database. All data in the database are 
interpolated on the same 80 km mesh. Available data are the present-future projections of 27 
GCMs, 16 meteorological elements (including precipitation and temperature), and 3 emission 
scenarios (A1B, A2, and B1). 
 
We showed the summary of this database to certain inhabitants of Toyama in Japan and measured 
people’s reactions to the summary and their understanding of it by way of an internet 
questionnaire survey. We then investigated an effective method for educating people of the need 
for adaptive strategies to ameliorate climate change in relation to showing them climate change 
information. 
DEVELOPMENT OF CLIMATE CHANGE INFORMATION DATABASE 
 
Method 
Because GCMs are global simulation models, they deliver significant amounts of output data. 
Therefore, to effectively employ results from GCMs, it is preferable to rearrange data in advance. 
The developed Climate Change Information Database (Michihiro et. al. [1]) rearranges plural 
GCM outputs for any area in Japan.  
 
This database includes data from the CMIP3 24 GCM models and the global high-resolution 
atmospheric general circulation model (MRI-AGCM) developed by the Meteorological Research 
Institute of Japan Meteorological Agency (JMA). For the purpose of verification, reanalysis data 
JRA25, which is resumed as observation data using a numerical forecasting model, and AMeDAS 
observation data from the JMA are stored in database. The list of data collected is shown in Table 
1. 
 
Future projections of CMIP3 and MRI-AGCM are the experimental results of three emission 
scenarios (A1B, A2, and B1). The period of each data covered is 20 years in the present (1980-
1999), near future (2046-2065), and future (2080-2099). Meteorological elements stored include 
precipitation, temperature, snowfall, wind, humidity, and heat flux. An elevation correction of 
decreasing temperature with altitude (0.0065 °C/m) is considered. The number of available 
GCMs is different for each meteorological element because some GCMs do not output certain 
elements. 
 
Data arrangement 
It is not easy to handle different resolution data uniformly, and thus, all data used in the database 
are arranged in the same 80 km grid “primary mesh,” (a standard GIS grid in Japanese 
geographical fields). The resolution of GCMs with meshes more rough than the primary mesh is 
hundreds of kilometers. As shown in Figure 1, four grid data from near the center of the primary 
 
Table 1. List of collected data  
Data Type Grid size Present Future 
CMIP3 24 models 125–444 km 1980–1999 2080–2099 
MRI-AGCM3.1S, 3.2S  
(Precipitation, Temperature) 
20 km 
JRA-25 (Japanese 25-year Reanalysis) 125 km - 
AMeDAS data observed by JMA 
(Precipitation, Temperature, Wind speed)
Observation 
Density ~20 km
- 
 
 
Figure 1. Data arrangement method.  
mesh are averaged. The resolution of MRI-AGCM and AMeDAS observation data is higher than 
that of the primary mesh, so data from all grids, including that of the primary mesh, are averaged.  
It is thus possible to compare any GCM outputs and observed data on an arbitrary primary mesh 
in Japan. The database stores the average values of each month, element, and period (as shown 
in Table 1). Climate change values (amounts or factors) are then calculated by comparing the 
present and future period. 
 
Verification of GCM data 
It is enable to quantitatively evaluate the reproducibility of GCM outputs of the present climate 
using reanalysis and observed data as reference. Here, the correlation coefficient and Root Mean 
Square Error (RMSE) as evaluation index are calculated from 12 average values of each month 
over 20 years (from 1980 to 1999). For example, the calculating formula of RMSE is as follows: 
 
RMSEሺ݅,݉ሻ ≡ ට
భ
భమ∑ ൫௏ሺ௜,௠,௡ሻି௏బሺ௜,௡ሻ൯
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ఙబሺ௜ሻ                                                                                   (1) 
 
Here, RMSE(i, m): Root Mean Square Error of element i, GCM model m; V(i, m, n): 20-year 
average value of n-th month, element i, GCM model m; V0(i, m): 20-year average of reference 
data of n-th month, element i; and ߪ଴ሺ݅ሻ: standard deviation of reference data. The reliability of 
GCMs varies according to location. We are able to extract GCMs that produce reliable data in an 
area by using the evaluation index stored by this database. 
 
Exhibition of database 
This database is open for access from the web page http://mhri.dpri.kyoto-u.ac.jp/database/. An 
example of use is shown in Figure 2. From the pull down menu, select the required period (present, 
future), meteorological elements such as temperature, GCM model, and month. The distribution 
image of the climate change value of the selected element is thus displayed. A numerical data 
table is also available in csv format. 
 
INFORMATION DELIVERED TO EDUCATION PEOPLE IN RELATION TO 
CLIMATE CHANGE 
 
Method 
We examined a strategy for providing information to educate citizens in relation to climate 
change, and then asked citizens in Toyama prefecture to complete an internet questionnaire 
survey in relation to their understanding of the information. In the plains area of Toyama, the 
amount of snowfall during winter has recently decreased in relation to rising temperatures. In 
contrast, snowfall in the high-altitude mountain area has not decreased (even though temperatures 
have risen) because the temperature is lower than the rain/snow discriminant temperature. 
However, if temperature rise continues in the future, a decrease in snowfall and an increase in 
snow melt will occur, bringing many possible consequences. In this study, we investigated the 
understanding for climate change and the necessity for climate change measures that the citizens 
in Toyama recognize for addressing climate change in the near future and its impacts.  
 
The questionnaire survey was completed by 1000 citizens: an “experimental group” of 500 people 
who were shown the summary material (see Figure 3), which explains in a simple way the climate 
change that has occurred so far, together with a prediction for future climate change in Toyama, 
and measures that can be taken to ameliorate climate change; and a “control group” of 500 people 
who were not shown the material. By comparing the outcomes to the questionnaires from both  
  
 
Figure 2. Web page from the climate change information database. 
 
 
 
Figure 3. Material shown to the experimental group. 
groups, we investigated whether the information presented to the experimental group affected a 
change in the consciousness of the participants in relation to climate change. 
 
Recognition of climate change 
We grasped a general understanding of climate change, such as the present occurrence and/or 
future possibility of climate change in the world or around Japan (this result is shown in Figure 
4). Approximately 80% of all respondents replied, “Agree” or “Agree a little” to the statements 
“The average temperature in a world is rising and climate change is progressing” and “The 
occurrence of forest fires, influences on ecosystems such as coral reefs, and disasters such as 
floods and rainstorms will increase on a global scale due to climate change.” Most citizens 
evidently believed that some climate changes had already occurred or that they will occur in the 
future. 
 
Figure 5 (left) shows the participants’ responses to statements on evidenced phenomena occurring 
to date in relation to climate change. Many people seem to believe that there will be high 
temperatures and heavy rainfall during the summer, and a decrease in snowfall during winter. 
Figure 5 (right) shows the results of replies to statements about evident climate change 
phenomena that will possibly occur in the future. Many people seem to believe that in the future, 
changes will occur that are similar to that which have already occurred. However, only 
 
 
Figure 4. General understandings for the climate change. 
 
 
Figure 5. Beliefs about climate change to date (left); and in relation to future occurrence (right). 
approximately 10% of respondents thought that there would be an increase of periods of days 
with no rain. 
 
Figure 6 shows the result of cross tabulation between the number of statements from Figure 5 
(left) and Figure 5 (right) that the respondents from each group agreed with. People who believe 
that climate change has already occurred tend to also believe that it will occur in the future, and 
it is evident that the experimental group had a greater tendency to believe in future climate change. 
This means that it is important to provide monitoring results of climate change to citizens in order 
to promote understanding of the climate change that has already occurred. 
 
Understanding of concrete evidence of climate change 
Results of respondents’ answers to statements in relation to possible concrete evidence of climate 
change that may occur in Toyama is shown in Figure 7. Many people considered that there would 
be an influence of high temperatures, for example, an “increase in the damage to health, such as 
 
 
Figure 6. The relationship between agreements with statements regarding climate change to 
date and future climate change. 
 
 
Figure 7. Concrete changes that will occur under future climate change scenarios 
heatstroke.” Approximately 40% of respondents believed that there will be an “increase in 
inundation damage caused by an increase in heavy rain”. However, few people appeared to be 
concerned about the possible agricultural damage caused by drought and/or from damage from 
cold weather.  
 
Information containing the need to recognize climate change measures 
Figure 8 shows the results of respondents’ answers to statements in relation to the need for 
mitigating measures to offset climate change. It is clear that most people believe that mitigating 
measures should be carried out. 
 
Table 2 (lower) shows the results of multiple regression analysis that assumed a total score in 
relation to statements about the need for recognition of mitigation measures. “Agree” (5 pt.) and 
“Disagree” (1pt.), as shown in Table 2 (upper), are assumed to be purpose variables, and the 
general understanding of climate change shown in Figure 4 and the concrete evidence of climate 
change in Toyama shown in Figure 7 to be explanation variables. Table 2 (upper) shows that the 
 
 
Figure 8. The recognition of the need for mitigation measures. 
 
Table 2. Total score of the recognition of the need for mitigation measures (upper) and multiple 
regression analysis of influence on mitigation measures (lower). 
 
Recognition of a need for mitigation measures 
Statement Mean SD Alpha-coef. 
Measures to reduce the discharge of greenhouse gases 
should be taken. 3.745 0.920 
0.8304 
The planting of trees and crops to sequester greenhouse 
gases should occur. 3.846 0.870 
Support of the development of energy-saving technology 
should occur. 4.021 0.855 
Individuals should participate by purchasing energy-saving 
appliances, and a carbon tax should be introduced. 3.499 0.855 
Total 15.111 2.851 
～(5:Agree 1:Disagree)                                                                                                    (N=1000) 
Multiple regression analysis 
Explanation variable Partial regression Coef. t-value 
Std. Partial regression 
Coef. 
X1 General understanding of climate 
change 0.532 19.250 ** 0.554 
X2 Concrete evidence in Toyama 0.138 3.824 ** 0.111 
X3 Control Group (Dummy) -0.262 -1.819 -0.046 
Constant 6.422 15.866 ** 0.554 
： ， ：* P<5% ** P<1% 
Cronbach reliability coefficient for four statements shown in Figure 8 is adequate. The standard 
partial regression coefficient of X1, “the general understanding of climate change,” is larger than 
that of X2, “Concrete evidence of climate change in Toyama.” Consequently, it seems that if 
people are able to perceive climate change in its entirety, they might believe in the necessity of 
mitigation measures. However, it is evident that an acknowledgement of evidence that climate 
change is occurring in Toyama does not necessarily lead to an acknowledgement of the necessity 
of mitigation measures. 
 
Finally, the results of respondents’ replies to statements in relation to the need for adaptation 
measures are shown in Figure 9. Many people recognize the need for measures to mitigate high 
temperatures, such as support required to ensure a steady supply of food, and/or measures to 
suppress damage to health. However, there is low recognition of the need to construct facilities 
such as dams to protect against water shortage and flood. It is considered that people believe there 
is only a low possibility of damages from drought. Therefore, it is clear that in order to recognize 
the need for extensive adaptation, it is important that citizens understand the possibility of future 
climate change effects that do not presently affect them. 
 
SUMMARY 
 
A Climate Change Information Database has been developed and data are provided freely from 
the web (http://mhri.dpri.kyoto-u.ac.jp/database/). The objective of the database is to provide 
quick access to data and information for people who are not familiar with GCMs. 
 
The information provision policy for the education of people in relation to climate change is as 
follows: 
 To show monitoring results to citizens and to promote understanding of climate change that 
has already occurred. 
 People can recognize the necessity of mitigation measures if they have a general 
understanding of climate change. 
 In order to urge citizens to recognize the need for wide adaptation measures, it is important 
to explain phenomenon that may occur in future climate change, even though such 
phenomena have not occurred as yet. 
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Figure 9. Recognition of the need for adaptation measures. 
